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ABSTRACK 
 
 
 
 
Parallel platform is highly used in the field of engineering for simulation of 
vehicle motion.  Parallel platform normally used in aviation industry and recently in 
gamming sector.  The system is able to actuate physical motions in giving the user to 
experience how the vehicle would respond.  With input given, parallel platform 
encapsulates occupants and creates effect of being inside a moving vehicle and create 
real time environment.  This project will study and use kinematic mathematical 
modeling to determine of the possible motion characteristic when the linear 
displacement of the platform is restricted.  The Micro Servo Motor is used as parallel 
mechanism with a platform as its load.  The 3-DOF parallel platforms composed of a 
moving rectangular platform that connected to a fixed base with the same shape by 
three (RRS) extendable legs. The extremities of each leg are fitted with a 1-DOF 
revolute joint (R) at the base connected to one revolute joint from servomotor and a 
3-DOF spherical joint (S) at the platform legs are actuated using revolute joints (R). 
The three axes of the revolute joints at the base are arranged in 120 degrees and the 
axis of every one is parallel to the opposite segment of the triangular base. 3-RRS 
parallel manipulators allow the platform to rotate and translate.  Validation will do in 
MATLAB/Simmechanics and experimental shows similar movement.   The results 
show the position of platform when the signal is trigger to the legs joins. 
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ABSTRAK 
 
 
 
 
Platform selari biasanya digunakan dalam bidang kejuruteraan untuk simulasi 
pergerakkan kenderaan. Platform selari biasanya digunakan dalam industri 
penerbangan dan baru-baru ini dalam sektor permainan video. Keupayaan sistem 
untuk memberi gerakan fizikal pengguna untuk merasakan bagaimana kenderaan 
akan bertindak balas. Dengan input yang diberikan, platform selari merangkumi 
pengguna dan mewujudkan kesan ketika berada di dalam kenderaan yang bergerak 
dan mewujudkan persekitaran masa nyata. Projek ini akan mengkaji dan 
menggunakan model matematik kinematik untuk menentukan ciri-ciri gerakan yang 
mungkin untuk dikekang 3 darjah kebebasan (DOF) mekanisme selari apabila 
anjakan linear platform adalah terhad. Mikro Servo Motor digunakan sebagai 
mekanisme selari dengan platform sebagai beban. Platform selari 3-DOF terdiri 
daripada segi empat tepat platform bergerak, yang dihubungkan dengan pangkalan 
tetap dengan bentuk yang sama oleh tiga (RRS) kaki dilanjutkan. Setiap kaki 
dilengkapi dengan bersama 1-DOF revolute (R) di pangkalan disambungkan ke satu 
revolute bersama daripada servomotor dan bersama 3-DOF sfera (S) pada kaki 
platform yang digerakkan menggunakan sendi revolute (R). Tiga paksi sendi 
revolute di pangkalan disusun dalam 120 darjah dan paksi setiap satu adalah selari 
dengan segmen yang bertentangan dengan asas segi tiga. 3-RRS selari manipulator 
membolehkan platform untuk berputar dan menterjemahkan. Pengesahan akan 
dilakukan di MATLAB / Simmechanics dan eksperimen menunjukkan pergerakan 
yang sama.  Keputusan menunjukkan kedudukan platform apabila isyarat adalah 
diberi kepada sambungan kaki. 
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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1. Introduction 
 
 
Parallel platforms are commonly used in the field of engineering for analysis 
and verification of vehicle’s performance and design.  The ability of particular 
system to the physical motion gives the user to feel how the vehicle would respond.  
A parallel platform encapsulates occupants and creates effect of being inside a 
moving vehicle.   
 
This project will study and present a mathematical method of kinematic for 
determination of the possible motion characteristic for constrained 3 degree-of-
freedom (DOF) parallel mechanism when the linear displacement of the platform is 
restricted. 3-DOF parallel robots composed of a moving rectangular platform 
connected to a fixed base with the same shape by three (RRS) extendable legs.  
 
The ends of each section are equipped with an angle joint 1-DOF (R) at the 
base and a spherical joint 3-DOF (S) to the platform. The three axes of the revolute 
joints at the base are arranged in 120 degrees and the axis of every one is parallel to 
 2 
the opposite segment of the triangular base. 3-RRS parallel manipulator consists of 
three identical, which allow the platform to rotate and translate.  Normally the used 
parallel platform is 6 DOF [1].  Figure 1.1 the 6 DOF are consist six degree of 
freedom movement is the motion of a platform.  It is described as: 
 
Figure 1.1: Steward Platform Motion 
 
Stewart Platform conventional manipulator has six (6) extendable legs and a 
very rigid hence kinematic structure [1].   Compared to the kinematic manipulator 
series, a Stewart platform has the desirable characteristics of high load capacity and 
rigidity. 
 
 
 
 
1.2. Problem Statement 
 
 
The problem statement of this study can be written as follows: 
i. The 6-DOF is not always required for many practical applications and 
less applies 3RRS in system. 
ii. Most of the recent system applies with hydraulic for the actuation that 
is low in response and slow movement. 
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iii. Higher DOF involves more actuators and increase the total cost in 
manufacturing and operations. 
 
 
 
 
1.3. Research Objective 
 
 
The followings are the objectives of this research. 
i. To apply a kinematic mathematical model for 3RRS system. 
ii. To apply an experimental structure of active-motion platform model 
with 3 DOF 3RRS systems that is actuated by micro servomotor. 
iii. To simulate and analyse the model in SimMechanics and validate 
with experimental structure. 
 
 
 
 
1.4. Scope of Work 
 
 
This followings are the scopes of the research. 
i. 3 degree of freedom of parallel platform will be applied. 
ii. The 3RRS prototype will be equipped with micro servomotor 9g with 
its specification for model development. 
iii. The experiment works will be performed in simulation environment 
using MATLAB/Simmechanics. 
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1.5. Contribution of the Work  
 
 
From the literature work conducted, it is obvious that there are significant 
issues related to the identification and that need to be investigated further. Several 
contributions can be made in Simmechanics based on the problem statements 
discussed. The main research contributions from this study are as follows:  
i. Study a kinematics mathematical model of 3RRS system.  
ii. Apply the 3RRS kinematics using Simmechanics by simulate the 
model. 
 
 
 
 
1.6. Organization of the Project Report  
 
 
Chapter 2 presents the literature review of the related works regarding the 
research topic. The chapter will start with discussion on the kinematics model.  Next, 
the parallel platform with consist 6-DOF, 3-DOF and 3-RRS.  At the end of chapter, 
the possible to apply the kinematics in Simmechanics in this research. 
  
In chapter 3, methodology approaches used in this research are presented. 
Overall system setup, which explains the workbench, data acquisition method and 
components used, are discussed in detail. Then, the kinematics mathematical 
modelling are using. This chapter explained the simulation on Simmechanics. 
  
Chapter 4 presents the results and discussion on the simulation works and 
real-time experimental works conducted in this research. First, the result obtained 
from kinematics mathematical modeling. The model that can represent by the micro 
servomotor system. This chapter also presents the result for simulation in 
Simmechanics.  
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Chapter 5 summarizes the research findings and the recommendation of 
future research based on this study. 
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